LAB 13A
ADC PROGRAMMING ON DRAGON12+ BOARD

OBJECTIVE:

· To experiment with Analog to Digital Converter of HCS12 on Dargon12+ board. 

REFERENCES:

· Mazidi and Causey, “HCS12 Microcontroller and Embedded Systems,” Chapter 13.
MATERIALS:
· Dragon12+ Trainer board
· CodeWarrior
ACTIVITY 1
Review ATD (Analog to digital Converter) features of the HCS12. On Dragon12+ board, Channel 7 of ATD0 is connected to a potentiometer. See the top right region of the board and you will see a blue POT called VR2. Download the ADC POT program from the www.MicroDigitalEd.com site. 

www.MicroDigitalEd.com/HCS12/Hardware/Dragon12-Plus-Support.htm
This program displays the ATD data in binary on the LEDs of PORTB. Upon running this program as you change the potentiometers, the output should change, indicating the value of the analog input in binary.
ACTIVITY 2
Add the LCD program you have written before to the program in Activity 1 to display the POT value in on LCD. The POT value needs to be converted to decimal and then to ASCII before it is displayed on LCD.  
ACTIVITY 3
Add the 7-Seg program you have written before to the program in Activity 1 to display the POT value on 7-Seg.  The POT value needs to be converted to decimal and then to 7-Seg before it is displayed on LED.  

Name:





Date: 



Class:

1. Indicate the role of registers ATDxCTL5 and ATDxSTAT0 in ATD of HCS12. 

2.  Give the steps for selecting channel, converting data, and getting the data out of the ATD. State the role of SCF bit.

 3.  Assume that Vrh(Vref high) = 1.28 V, Vrl(Vref low) = Gnd, and 8-bit option. Find the following. 

     (a) step size 

     (b) maximum range for Vin
     (c) D7 ‑ D0 values if Vin = 1.2 V

     (d) Vin if D7 ‑ D0 = 11111111

     (e) Vin if D7 ‑ D0 = 10011100

 4.  Assume that Vrh(Vref  high) = 1.024 V, Vrl(Vref  low) = Gnd, and 10-bit option. Find the following. 

     (a) step size

     (b) maximum range for Vin

     (c) D9 ‑ D0 values if Vin =  0.7 V

     (d) Vin if D9 ‑ D0 = 1111111111

     (e) Vin  if D9 ‑ D0 = 1110011001   

5. The ATD0 in HCS12 microcontroller is a(n) ____-bit converter with  maximum number of ____analog input channels.

6. To get step size of 2 mV, what is the value for Vrh?  Assume an 8-bit option.
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